si)@cenet document view 



BEST AVAILABLE COPY 



ANALYZING ELEMENT AND METHOD FOR ANALYZING SAMPLE USING THE 
SAME 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- International: 



JP2002357543 
2002-12-13 

ISOMURA SATORU; MUNEBAYASHI TAKAAKI; 
OOHIRAOCHI YOSHIHIRO 

MITSUBISHI CHEM CORP 



G01N21/27; G02B5/18; G01N21/25; G02B5/18; (IPC1- 
7): G01N21/27; G02B5/18 
- european: G01 N21/55B2 

Application number: JP20010167166 20010601 
Priority number{s): JP20010167166 20010601 



Report a data error tiere 



Abstract of JP2002357543 

PROBLEM TO BE SOLVED: To facilitate a 
control of a structure of a diffraction grating 
and a control of properties of a surface which 
is contacted with a sample as an optical 
structure for inducing an evanescent wave in 
an analyzing element for analyzing a sample 
utilizing a surface plasmon resonance(SPR). 
SOLUTION: The analyzing element comprises 
the diffraction grating 5 formed by discretely 
laminating thin films 4 on a flat surface 
supported to a substrate 2, and a metal film 
formed by selecting any of a layer 3 for 
imparting the flat surface and the films 4. 
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m/xii&m^^m^n o s p Rmmm^F 

it^tix^^h^biimib'rt. mmswsmim 

-^Ld m^<mmm^j:^x^^hzbiWSLbth. 
um^efim/xiimm^j:mi^oismx'$)'^ 

X. 

mi:mm^^hXT-yrb. 

mmytimiti^Tyrb. 
±si^mm^i}^ii><r>mm^ttit?>XT-yrb . 

^m^j:minoXT-yy'bi:mtfc^bimLbi- 

mum. 

immm7] ±ssm-'mt<wmiiznixm&^t:^ 
ti^mwibiimmA^^^j:mmx'hh^b mmb 

it^fix^^hzbi:mLbth. mistmismmim 
nb±smmmm^zm&it^tifzm^mbxu. m 

^Ldh^^mi®ifim^j:'oX\.^tZbt:mLbi-6. 

x'm<7)^mm/xii^m^j:mi'if o -mx-h 



mmmi:mAz^^:^T'yyb . 

"r-yrb. 

^mm/x\m^m^j:mi'^ o xt- -y rb ^mt 
[ 1 1 ] m^-mimsxh o , JbffiisrJi 

ifi^Bm:hh:Lb-k^b-is-l>. mm2Wk<n9tV< 

<m&^wmhmmbt-tM^%ia:\^hz.b^^ 

[ mm. 1 3 ] m.wmmmcf/xMkSL'kmk 
<r>m!m^mim.b'm'm\zt^^\^o h^^wm 
gflisn-cv^sciii^imsfc-ti., mm\ \x\t\2 

\Mm 1 4 ] ±tB»fi«£0«fflmi^<b$iT/cfe^^ 

mm 1 5 ] %tm 1 3xii 1 4ie«io:«-«f#i^Sr 
^'hmii-(^}iW^-^m.tmm.^tvtzm(7wmiz 

W^^Wk^^hx^T'/Tb. 

wmt^mmhxn-'yrb. 
mjjtmi^ij't^<r,Km%-kmcfhXT'yrb . 
\.tim%mmzm-it w.v^<n^Mmm/x\t 

mmi^'i m%-mimm},znv,xmm: 
*-ri.*«t'j)'5, km>zMf>''±^w^hh:Lb-km 

m.b-th. iS^«2lsm<7)^^^. 

<r^m^wittvmWkbif>t>m.'^i\.x\^hz.bm 

[ 1 8 ] iAmm.<r)$mmf/x\tm.'kwm. 
(rmmz'^'^<rfimb ^mz^-k u o h^s^^mtm 

mim 1 9 ] mwmmi^zmmcs^fifzm-k^ 
nb kSiMwmf^m^izmmcJ^Mdi^'^'^b t-ti. 
^•^ L a •?> it^oft® *m -5 T V ^ s d t sr ^ t -r 

I.. M«5ll8|£ttc;)^^^. 
[ 2 0 ] iS^JS 1 8 Xti 1 9 iS©0^^^ ^ 
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COOOl] 

n* (spR) mmttimi^mcitiifymvm'f- (a 

mt:^m=Fmmzmi> . 

100023 

im<7)m] ^it^^^mmmmmm^zm 
mKmmizinihmmimmm.tix. mmr 
yx^ym ( s PR) mmifzmijmimii>tix 

3t^^(c^ig«ffl<7)S4S^<oa^jS (mmryx^ty 

x^y^li^M^<r)m^t/nm. m/iz^^m<7) 

mwmmmizmtx^ o . m(^mmii^it-m 

am-^co^^izmmmmtt. tfz. 
-M<D^^iz{im^^*mt-th. Ltzij^-yx. m 
%<rmmzM-it ^^n^^Aimm.9ii:m^h ztx 

X. ^mmmiomm^zmmm^mEt^^izii. ± 

iznstiLx\>^hzti)^i^. nmnm\^imm^im^ 
izt xisk^mumm^m^z^j:^ . 
[0003] mmryx=tym%^mz'ri,ziiz-:><nm 
mti^-miX'hh, -r>i,m^<^mxyx^yw.^^ 

itffti.. auf^^^-y^yhmmm-hmmmbLx 
\m^-o<r>mm'^^hixx\^h, -ojimxAco^ 
m^nm Lt:%^mmx'h o . t o —pwniiffffi^ Sr 
mmhtz^^'mx'hh. ^fc, ±.ti<r>±mzztih(r) 
m^^i:i^?i-'^i)^fzmm=Hi-mzmmryx^ 
yftni-b y^^ y r ( s p Rffl^)-*fS^ ) k mitix^^ 

[ 0 0 0 4 J mvxm-^mttz'rtism^t Lx\mm i 

9 0 3 1 9 S^t^^^iiy'c tO^HF 2 5 0 2 2 2 2 



0 1 4 tc^R^J: d \,zz.<^W^<r>9t1sm={- 1 0 0{4^ 
SIS (0i|;tlf^) 1 0 i<rmm\izmm- O+fcjfaK 
t^PtT^LTV^S) \ 02i^x.X\^h, dcomiff 

is^ 1 0 2 1 0 3 (rmm^zmm^mci i o 4 

Pflfll 04j&«}gBgSiX^S«l 0 3^fflfc^iS 

i&^^rrs c: k J: oT^fSIS 1 0 1 <rmm\izm^kx 

m^fizw<^^tix\^h. !fitsm=f-xoQffmmizk^ 
mm 0 1 (rfm^zmm^ i o e ^flffg-r s:ty>w«: 

mm-^%'mms\Qf><,zm\^tzh<r>im^^ixx^^ 

[0005] C:coJ:-5=5rmicJ:0. ^^^-lobt 

mht±mmo\mm<nmm-\ o 2^=*Jv^tA 
yx^y^bti^mLx'^^^miti^^t. mm^m- 

tl. . Cif* 1 0 5 (ca^Ji-^fl*) 1 0 6 fl-C V^|> k 
ftc^fli?: jai^S c: k t i 0 IS^'t'oa^^ffli! i o 

b<r>mm^'Ftm-h:itii^x'th, ■ 

[0006] 

i^m^Lx oti-mmi m^mm'f i o o 

li^mm 1 0 1 mmff^mm^f- 1 o 2X'minmMi:m:i 
^itx\,^hrzify. ^jRiii 0 imm<^jmiimmzmm 
^tih<mmh. Li)^uj:i)^^. iMicojioizwai 
oAm^^tifzm. 1 0 3mmiz^mimm-hm 

S*5ii'^L L*^'5^v^y::a6. fi!5l5<7)^)-^?^ i o 0 t1i 

^mffiti 0 imm^^mizmmh:ib\mli)^ 
-yfz, ttz. ^<r>xo^z^mmioi^m<r>mmm\ 
1 0 2 mmh^m-MMit^titc^nxmh^j: 

m.^mmm<^m>mf,z-mvj:mx'hh t\i\^x.*j: 

ii*-ofz. 

[0007] ^wm. ^<niio^swm^zm?)-m.^ti 
tz{>cr>x\ mm<DmmmRx/mmbmm-hm 
coms&im^izit:. ^vm^m/tz-itii:mi^tz 

[0008] 

[wmi:mm-hfzib(o^m ±M<^wmi:fmr^< 
izmm-riztizx-^xmrn-^m^L. ±ti(r>^m 
im^^i z k x\ mm■<om^mm&■(mf^bmm■ 
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c 0 0 0 9 1 i-^j:hh. :^mmtfm'^i. mm 

^lUffftS^ fcfcl, tSX A;t-y-fe y ±iB^feS 

[0 0 1 03 ^h\z. ^B3#'^>{±. mi±j.z^mwkm 
mv. i<r)}j,zm-^mt\m^j:m'^<rimkt:m. 

L t X. mm-mmmmmz^^hb tuz.m 

-^hh\^tm\.zmmt-th ^ t if^m^zi^-oxwrnt 
m&ti>m(r)mmm^m^t<zti:i ^ t srmtfi t^^. 

mi:m±i.z^m^fitL^wkbL. hm^zM^m 
±mmti.m^j:i>nm<mwktLxmm-h(r)if. ^<r) 
mm (^wn(r>mimm) bLxmL^\ =5:^. jjs 

(0 0 1 2) -et-c, ^mmFi-^iwm'^^^m 
/x\im.m:m^z%\^h^\.z\t. ±ie^« 

ifWj:h}s.^\Z'fh^h\,X'%h. ^\^X. ±E^Ufll 

<rim.^zm'i^w^<ri'^Mmm/x\immim-k 

^td. «-Xr.yrSrl^i^tc|l1t-t«.*^Wi. m'^co 

mmm^iES^^mzm-^ tx «hf* u t/p^' 
( 0 0 1 3 ] *^v:. ^%\zn\jxmm 

^\.tzmmmm^t-fhz.tx. mim-<nm^\ 



10 014] -r^;b*>, *^BBcD^«r^i^(i, -ef^.^ai 

mt<i±mm. ^'^xx{±^<7)Mn*»j;o^:.& 

[ 0 0 1 5 ] -e L-c. zmmi'^wmmmm 
/xammmizm^^^^izii. t-r. ±mu 

miz^^Lohi^-^'Mm^itLxiiK, zcDm. 
iMs^m^comi>zm^it-thi^'^<tmt±mmm 
mizm.{ftm^MbX'ii. ^idhi^^<mm 
i)<m^j:ixoizi-izb{>x'^h. -etr, ±mmm 
I'coiis^-^wsm^itwzmcomizmmmi 
m-^^ixT-yy. ±ti^m^izML±t?m.mi}^ 

mx//xim^<r)mmzM-:s^mi<D^mm/ 

ii<oo#xr>yTi>, mimmiz^^i}^imiTmbm 
immzmftxhkK. PB^tcuffLTtivv 
[0 0 16] ttz. ^m^h^i. mm.iz±mmm^ 
ffnzjsmtxm^i:mmLi:iimmtfrmf-b-t& 
zbx, mm^mmmmm^iztj:ibbh^z. s 
mmmm-hrdbm-^^^^mmb a^^oM-* 
h^\>^mijm^'ttthzbmmiz^j:^xmbm 
m-imc^^mmmmz^j:hzbi:M.iiitt:. t 

mm) bLx. isss^-m^imLbL. imw-zm^^ 

^a b mwmwmm^mttt wmskb *» 
hm^Lx%,ii^\ 

[0017] ^mmm=?-^m^^^m/x\i^ 

'&m:m\.zm^^hi^^\zii. t-f. mmmmsi. 
x//x\i}M-m.m>mm%mi'Kb'i^mm^zm^ 

ffmmm^^'thm^mtbm'kmgi^mizm. 

^WAi}^wmt^fitzm<r)^m^zmmw.mm.^'^ 
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[0018J S4>k:. m^izMixm^ 

■i-hztif^miz^j:^xmbimtmmmmm 
i}<m,iz^j:*) . ^(>iz. mmmzmmm'Fiom.m 

wncommm) ttx. ±t?m-mimmmzntx 
m^^i^i-imnt L. ±imzMi^mt txm 

[0019] zco^m'Fiwm^ffjm/xii^ 
itmrn^zm^^h^izii. tr. ±tm^<r>mms. 

Loh^-^nm^itLxnK, z<r>m^. ±BmL 
mmizm^it-tm^m. b±Mi^mm<7)mm^ 
it-thm-^mtx-ii. i^'^Lohi^^mnm^j:i> 
xoizt^zthx'^h. ^ix. ±Mi^vm'F<7)m 
t^-^nmmit^tifcmmmizmmmmiim^-^ 
h^T-yr, lu-^vm^f-iznt^smum^-hmm^ 

ximmm&tzm-^^ mm^mm/xitm 

XT^rh. y^i^'^3mzi)-t^hmiimtw\n. 
mm^zmiLxhii<. mi^^zmiLxi,i.\.\ 

[0020] 

ffy^mmz-o v ^x mm h . 
(A) mmmm 

xmm-t?>, mi iz^txoiz:msmmizi)-i}-^m 

±.iz^(ommo X oiz^msmm^ti. $ f>iz 
±m3Hzm(Dmm4fmm imm^o y 
iz) izmia^ht:mmt^j:-ox\>^h, -euT. 
±izmwLmzmm^titim!Si4tzX'>x . 0+K:*«t' 
^mix7ntxoizmm-5m^^tix\,^h (w 
T. zcomm4^mmmb\>^d) . 
[002 1 3 z</}mmzxtni. H+tc^en-c-^-r i o 
izmm^f- 1 izn i^<7mmm*hm^t&cm&^ 



\i. mmizmmizmm^ixrcmmm4izX'>xm 

ikHt^Ltbh. Zff)xj<^'ybyhm'^SISi3iz 
b 1= tcxy u-'y^iyh^bmmryx^yi&b l 

T^iBT-^Xt ( S P R ) 4. 

[ 0 0 2 2 ] ^rfc, mm2mmi^SM3RX/milrt& 
^M4 Sr«l#T'# S»SlfimS*«-Hi-C*)S=Sr4>tf-?-<0 

mif^tih. ±^m3mmimryx=eymm 
is^tiohiy<^x'htii£'i:<^miizm^m\\ mi 

[0023] mvim'm4co^mi^mm3b(r> 
<r>X'^hij(ox'$)tni. i&i'ti>-i<^Xo^^mzm^ 

^tlhi,<7)X'm\\ =5rt5, :&miS3fcO«f^^t)i* 

[0024] ^sii3 ±tciiiiff*s^M4 mmizmm 
-thzbx^xm&^tihmm-scom^ii. rasit 

\m 1 ics^-ri 0 ^j:mmi^<m. mm^cr>mx'S> 

-^XhXw tti. IlISf*S^^4i0l@^ffiBSPitc-bv^ 
X t . 1)^3^*^^31*5:®^ LTX^N'^^ y-tyhm 
±titlibiZb(OX'^h{> coX'htlim 1 tc^t ± 0 

[0025] ±fe<^|g5i5rW-ri.^«f^i^ Hi, 0 2 
^-r^MT'SBt-f ^ C i: *^'-C'# S . ^^5^ . 2 
( a ) iZTntX 0 lca«i20^BDfc^ll!S3 iWit 

■ I. . '±WM 3 mmumMm. 2 1 ^mis 3 1 

b±mm3 b<nmz^ hiiznhti^mcmimiim 

mim^i^}L^^h^nmx'm-tt z b Mm 
'^^x-hh. z<r>m^i,i, ^(nimnh^wmti^ij^hm 

[ 0 0 2 6 ] ^S)S3coaiifc:|lIJffi^lfi4 Sr® 

iif^ {02 (b) ) . m^^m<m.mim\i\ 
tciiR^ji=5:<, m!L\imm-m4ifimmWk<D^^z\t 

ttz. '<!K(r>T.mzi5UX\m^5im^X'th^j:h\i 

[0027] sate. ±wissk3(omimwfi^n^'f 
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^Xdiizmmm'm4izt\a:imt 02 (c) } . ^ 

1 00 2 8 1 ±^z<r>mimmwmmimttmift 

iznmti. "tlx. mmmi^zx'omtfim-mi 
^Lxmrnscommm^zma^-^^ . 
100 29] tti. m2ms.mxii. t-r. (i>if3x 

Lxmvxm-WiA^-imzmmt^. ^lx. f 
^i^sst: i 0 mmm-mA <r)mmm^wk lx 

±mm3(nmmi:m\i!,^^i> . ^ij. Lii<f)m^-nmx' 
\t. mmi-m<.zmiLxwm^j:mm-mim^ 

xmm-mzmm\zmmi:mmh i 3 1 t-c t i 

[0030] feU:<Oi?Ji*SA»*, tBB/5,A»^J: 3 fc, * 

m<m-^i:m.mzmmh'imiy-^£^\ oi^o, 

■ri>i:V^3«)itiO, llIJfirF-5^0fllJS$iJ«l3!>*ffi4^T 

HciixJf, Ill*fia^5^}^«^l.^|g4<^«m. «! 
d tc^BSr^Xt y^^WS&tc* t2.^JKIIilclS 

[ 0 0 3 1 ] *»tfiJ^lS{CA>*»«.^)-*f«i^ 1 <Offi 

\.zm^-^tmz\i. i-f. ^(r)mmi,ztAf¥i:mmt-th. 

jm^m^^x. mmk<r)mi>zmuzvtniai< 

mm-ttzttiix'^i. ttz. ^JSii3(cggLrt,. m 
mimmi,zm^^ti^j:\,^f.zibmmizmuc±m<^t^ 
mmmmt&m. m^mmmzmm^ztn' 



[0032] ifctif^ X . :mimmi>zt'^'^^m=f 
ixii. msiZTFctxoiz. mwfi^4<r>mmizmi¥. 

m4. 4(r)mzmtiiix\^hm) i,zixw7 tm^itth 
zbhX'^h. 'Srfc, m'px'iimt}rm'm4 . mms 

^wMm\izmttimiimsi.^ixi>. 

\izi,mi. mm-m:4f,zm^\t-f himetmms 
\.zm^^-thmfi7a)im^^x.hztizx^. m^j:h 
»*«t!H9 ( fits ) 5 i 9 tc-ri. ^ t 

mix^ffy^mnm^wm-i, x o izthzt tir 

[0 03 3] ^fc. z.ixhmi^6, KomsiWfmwL 
\,^i'^Wk3^<^'m\mmMmzi'oxno ztt^ 
x'^h.ttz. me, 7^m^^-fhmi.zm\ixm-m 

hb\^ntzvmmx'hh. 

[0034] ^LX. z<^Xo\,zm^6, itm^it^ 

ixtt^vm'f- 1 m4 K^i-ffl«<o^«fsia i o t-b ^ 

h Lx'ftmm , zmmm. i o(±t»-»f«^ i 

^thtzitxryit^lVyil, imi2, CCD;<?^7l3 

&l^^«fSI514*>^±{cfflB)i$^^•rv^l,. Ifc: 

J^^^^^Tv^-|.. ^*fSi^l«±'^co^JSIi4lii7)^ffl*< 
SSSS 1 1 a Srs£h.l.lS*4tcSf-r& I r> IcffiaSixTS^ 

[ 0 0 3 5 ] « 1 2 li^vm'i- 1 ti3itffig^ii4iii 

(i5ii4c6. 73^1iS$n/iOI!l) *>^>S)i@3tS:^-f^J; 

0 iz^m=f- 1 K« LT aSIl 1 a S:fel?^•CSS$i^r 

^\'^\i.^^imm'&^(n%X'h k< . tfz. rJh-l^ 
2(:0:5^«f«?- 1 J: 

mx^hXoizixi>i\>^o 

[0036] CCD;<r^91 3{±4i-WS^ 

mmm-rmmm-hn, ^mi 2i5i«ii^«fm^ i 
tMUTcstssi 1 aim/ixms-^timm^mifrtx 
±tio<!f:(r>Em:<oiTmzm(>iix\.'^i. ucj&fo 

1 smmm'Fiizntin&h^tuz'^hitxmt-t 

lXo^z^j:'>XUh. 

[0037] ^rfc, mWi^lX^-^&t/^, 9mi2 
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1 3toiat(4. mil 2tpti<7)mmt. ^v^ii4j-$f^ 

[ 0 0 3 8 J ^)-*fS5 1 4 J4C C D;»^ 7 1 3 *>4><0«i{iJ 
m.\im.h.^^^RX/^v^^^t «W^S-fE Lit t 

v^nw.^^<^mi&i<zmh L^h^h^txmm 
m^<^mwi^ 1 6 msLt:m^% i . 

[0039] ±iBlilRO^«f 1 0 SrfflV^-CsmoS 

f-m4 m/±m3<mmiz^ti^tm^^tifzt!it^ 
6, Ttim^+iOM^^^fiUjiedi^^tciB-^-r 
^tx. mnae. nzm^LttWi^mn (><nmm 

mz^ \:.x^mWk3^wm(nym(rm\m'mt\.. 
'kw,W3m}iziivthmrrvX'^>wmmi'^m: 

[ 0 0 4 0 ] 1 2i}^hm\wmA^m\z^ 

\fxmm.-kmi'th (XT7rA2) , s^^n^ci) 

-eLT. mm-^A.ii^mi3^\zm.mz 

Sfi^ns c: t C J: o-cms^ifeEIiJfia^-S If 

ls]Jf3tS-4t$-lfl.. ^co-3*>0»:cOI5Ijat (Rlt3t) 
2:CCD;^p<7l 3(cJ:-7T«a}f S (X-f yrA 

[ 0 0 4 1 3 jfejs 1 2*»<c>!Ss«-i.iiiie3t*<mfe5K. -r 
cxiii^vi 3X'm>^ixhWM%<rmmmmjr>x 

h (Xr /7*A4-1 ) . 

[ 0 0 4 2 3 -:ftr, 5t® 1 2 is^hmithmmtb'^'^^ 



45fc^L. vin^CCD^^^ 1 3T«4aj-r&. CC 

^gJl 4tc*3V%tjffl^L., «J^Uv:«:gi:Alt«iSi:Sr 
ta-f^. (XT-y7-A4-2) . 

[00433 ^fc. *llifiJB®fc*>*»l.^^^ 1 Oi. ' 

^^rSBsr^xt y^m-fe^iff- ( s p Yimt'im 

S:fflV>-C^^Srff3i^. #;^T«yrAl-A3. 

aif A 4 - 1 ^jj A 4 - 2 ^±^ff)X 0 izmizmf-r 
mmmzmfti z t t>^«g-c'j)i. . =g-XT y n 

(CM^ LT V K iff S- U T;P^' AT't C: i 

[00443 (B)m2||J|}e® 

05~07S:ffl^^t:*5|BB<om2llSfiJg.'B^fc:ol^ 

xm^Mti . 0 5 fc^K-tct 0 iz:^mmBmizi)^*^hm 

mmtmmizm2 2±iz^<^mi:moXoiz±m 

m23mm^ti. ^i^iz±mm2 3±izmmmm 
m^m) 24mmizmm^hi>ztizx'o . 

v^s. :mmmx'\mwi2 2immtiznLxmm 
i^Lxti*). ^m2 3(r>!mi>mmii:^-tm 

[00453 zcommizxtm. m'^i^z^mx-^-rx o 

\.Z^^T2 1 tC«L't<0S«2 2»>f>Iie3t*» 

t ae^fctia^ 2 2m^w.Wi. 2 b ^ aiig ut^ 
IB ( nitffia^^ii 2 4 atA^JSK 2 3t^\^t (r>mm ) 
<nmm-2 5 t^L. nijff^a^ 2 5<o0jrf^ffl(c i -> 

h&*-'^-S^2 3tCf^ffl^l>r t (IJ; 0^aiK2 3<7)a 

wragjb&^JiaftfSn^i: I't^xyN'^N-y -fey h jftt^fflr 

yX^VT^blf^LxmmryX^y^m^^^h, 
[ 0 0 4 6 3 =5rii, S«2 2<0«Kmie^<7)jft*i'tia 
•C^jftt^ W LTij 0 ( J: L < li-ha-tcSBHTft 

0 ) . 2 3&t;iiii>f*Si^ii 2 4 imx'^ mm 
ms^^}^-^x^hh^J:h\i^mmzm^^itc\.\ ins 

x^uy^mm^mtLxmf^tih. ^mm23(7) 

[00473 tfz. mmm4mm±mm23 
m^-K.L'^^^nij'Sihmt Hr^*« mum 
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81) . 'j'-^j:<bi>±m2 3±.izmmi^mm^tih^ 

2 3±{CliI»ftS^lS2 4 immumMth ZtXrf-C 

[0048] ±iaco«ji^^-rs^«fs^ 2 wi.m 
mimmtm.'n-tjmx'm.-fhztifix'^h, Lfzif 

or . 3|E|e6^«K*''*>5^^^ 2 1 t^HKco^ 

^ . H^m-h Lxmmi:mm<z-^£h i 3 i.z±^m> 

'f-m2A mmii,zum:fh z t izx^xmmmm 
mi t^^o mmizx o . mm'f 2 5 i^«3t$i]ffli*>'fii 
ibxmmz^j:ttmi,z, ^iyizm^'f2 3m^'r 
mm2 4ff)mt Lxmm'2 5(r>wmmmizmt 
t:i^'Si:&<mm'thzt*<x'^?>m. mimmmt 

[ 0 0 4 9 1 <5s:t . 2|s^SfeJ&ffiitc:*»*>I.^Sf«^ 2 1 CO 

mmifmiz-:>\,^xwmti. ^vfm=f-2iim^m> 
mizm^^mizii. i-f^ ^(^^m^ztamm^itt 
s. :^^mm^zt5\'^x{>f^immmtmmz. me 
iz^^tx 0 i,z. mm-m2 4<7)mm^zii}LW2 e ^m^ 
itt?>zti>X'^. ^mm2 3^ma ([iitfft&^iK2 
4, 2 4(7)mi,zmiiiix\^hm) i,ziKi¥2 7^m^iti' 
hzti>T^h, ^Lx, mm-m2 4izm&itti 
txi^2 6 t±mm 2 3 izm&i\L-tmi^ 2 1 <mmi^ 
thzt\.zi.^. mchmtism itm) mm^x 

oi,Z'ttZt%>-C^h. ^rtJ, Cixic>tji:*2 6, 27<0 

ms^^=f-m 2 4 ^\.^\i±%m 2 3 '\<nm^\iwmM 
I?. ^ 1 mimm. t mmifrnx-n ozt *«-c§ s . 
c 0 0 5 0 3 -e L-c. :mimmx'i±±.ii(7)X 0 tcis* 

2 6 . 2 7i}<^it^tU^^Vmf-2 1 »07t:*-t^ 
(fecO^*fJia2 0 t-b -y h LT^WS-ff 3 . Z^mm 

w.2.oiimimmmtmmizj^mi'2 1 ^a^-r s 

Jttf)<7)*;ur 1 1 . 1 2 , C C D;!r^ 9 1 3RtX# 

:tgl514A>A>±fcm§^^TV^I>, 1~1 

4(r)wmmimtmm^tmmx'hi:f)K ^mmmx- 

«±. ^«f*i'2 1 IC««2 2»^<^>iae3te5rH3StLT-?- 
<0Rlt3tS-«!ai-r S J: 3 ^i-«f«^2 1 {iMLStB 1 
1 atmmizytm 2fcCCD*^51 32:ffiSU:t 

1 0 0 5 1 ] ±ieflijs^o^9fiia2 0 t:m^^xm<Dm 

mm^'tro^. ti'. ^m^2 1 it 

-fe h LT^i-W«^^2 1 cOIB]iJf1gi^)i2 4S.t/^«IS2 
3«SiSrsS^WgM$-tt& (Xr /re 1 ) . ztuzi. 
*) milit&=m 2 4 at^^JlM 2 3 co^Htc-eii^tLil^ 



Sn/cfil* 2 6.27 {::s?^}1§M+<7)«^)-W!|*l 1 6m 
mizm^ti .•?-Lt.fit;*26. 27 iZf^^ Ltzm 

^mii smmmzftitx^m smmmm^ 
ff^mtfimmtL. ±mm2 3mmiztnfi^ryx 

[0052] iXt. ^M12i}^(>mi2 2^m(^Vrm 

^2 i(7)mm) izm'rxm^imith (xr-yre 

2) . tSW$ii?tlilMi»«2 2at/^SIi2 3 5ra 

jaLTii-»f#^2 1 tmimmtcomm^zmu 
m'f-2iff)m (^mm=F2 1 t!>\-!n-tcomm) i>zm 
^^titzm^wf2 5iziii^xmm^t^'^i, z 

<7)ohOd:.m9i^ i&CCD;!7;>t7l 3(Cct 

ot^tB-rS (Xr'yrB3) . -eLT. CCD;<?;<5 

1 3 i)^ti><r)miiimiz^'^^ s ^ 1 t mm<^ij 
mizxmmm'^(r>m¥iV!ii(^mMiniiith 

tiy-^mx'hh. 

[0053] z<^ko i,z-:mimm.x'\±mwa±^tim 
^2 itii*L»K2 2«*»^,B^sixs. mm^vm 

i:^mz1^^^^htzisb<r)m'&^iPrWi^X'hh% 

m^mmimmifimmmmzm/^'^'^'^irh 
immm:hh^^^z\mi^ixhm%(r>w:i>'\,zi. 0 

m<r>i.ohzms.22mi)^(:>mm!itimith^{z{i^ 

«f«^ 2 1 m\^ti^mmzxti\i. m^^mmw. 

[00541 {C)m3mmm 

mz. 08-01 0^ffll^t:*l|H8<0||3|litJg®K:o 

v^rujas-ti.. m8i,z7F:txoiz:mmmzi3^i}^i^ 
«3 2±tz^m3 3mm} mtax^) -/ 
mm)t,zmn^iirc^mm3 3izX'yx. H>ft=±^t- 
[00551 zmmzxini. i 5 

{4. mmi>zm.^mizmm^ixfz^^m3 3izi:-oxmm 

^tihmWf-3 5(?)llI»ff^ffltcJ:-5t:xy-C:t-/-by h 

izmtizbizx>omm3 3<o^fflic^fflr7X^ 

[ 0 0 5 6 1 =6rt>, S«3 2<0ff«{M)Si:<0lS^*^ 
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[0057] ^1113 3<0«««aiii7-9Xt 

\i. ^. ®. Tiv^-'^j^mim^^h^ttiiX'^h. t 
'ixmm^tiimm-3 5<r>m.ii. mismmmi 

^S-ec: txxj^^ y-ty hm±t-^ li^h z t COT 

thm^x'htni^crtm.^zmmitc^K sstcs^-rj: 
otcmmwrn. m^m<r>m.x'h'yxhx\^, t 

mim^:i LTxn*^ 7 -fe y t^uhh c t 

[0058] ±IBO«ji^*-ri.:«-«fSi^3 1 \i. 09 
9(a) t^-r J: ^ {ca«^3 20^H(C^JR1S3 3 ^« 

Jit'g . 3 3mm)imimi3 2 3 3 
=f■5^m^x'%h^J:h^i^<7)15m^z^m\^, 

1S3 2 fc^jSli3 3 tCOf^^Z^ h<,znhtP<D%Wi6%i 

[ 0 0 5 9 ] »:tc . Sfi? 3 2 <o^iB*<!liiiWfcSaj-ri. 

J:afc:^miS3 3tJlo:^Jt-r <09 (b) > . Cltlt 

J: 0 . S«c3 2±{C:^iS)S3 3*>mW(ciHS$il:^c:ra 
iii:^:-o-CllIJfftg^3 5*«Sixl.. lHHff<§i^3 5$: 

[0060] ±M<r)^-m<r>mm^j:mmmwh 
vmiovitth, m\m.mxu. t-r. o^vxi- 

u y cow-as. (m.) 3 2\,z±^xn'v9^)y/LX±W, 

m33imm-h, w.z. (2>i<r)±mwk3 3(r>^m\.zi' 
vxhSr^L. (S'7x^inmLxmm.<nm^=i-^ 

x^±m3 3^:mmizmxL. o\yi^xhm^-r 

[0061] ttz. mimmm-ii. t-r. <s>i}yx 

T^SIi3 3SraS-r«>. ®-?-<7)^Ja)S3 3c7)^ 



[ 0 0 6 2 1 ^rte. ±si<om^mTii. xn^ i; y 

{^m^zx 0 a« 3 2 <7)aBD^*tc-a{c^]Si 3 3 s-jg 
figL)tsi> ±mi^3 3izm.mtztizxomm- 
3 5im&tx\^hi>'. ms.3 2±iz±mi:m-ti>Et 
f§x'mm^^:^tzmmiz^&i:m^i> xoiztxh 
x\\ mm, sm3 2<mmizmt^^<D'?x^'{: 
mfi.^mx'-^^ixy'iy ^ V yy^h:Lt <izi ot , 
3 3 iwsi3 2 lizmmm-mzmm'th ztifi 

[0063] i;j±<Dm^ijm*-i^ ^ tc, * 

mmmizij^*-hmm^3 1 i>^wsmm^^m^ 
i:^&txmnzmihmm-imm<. tt:; m 
vim-t ixmm^j:mmzKc^xo{z^^m<^mm 
mzmmth'^h^j:^\ ^t*). ^mmmizt^t^h 
^vim^3 1 lzxix^i, mi3 2±.iz±m3 3miii 

mizWM:thZtizX^XSlilrmmi:^-t&b\'^om 

mizx 0 , mifim'3 5nmmmm>x^iz^t 

[00641 ^immizi)>i}^h^vim'f-3 1 <d 
mmiz-o\^x-m-rh. mm'f-3i^:mvxm 
m^zm^^mzii. ti'. ^comiziAf¥i:m^it-t 
h . ^^"f- 3 1 <rmM\z\im. 32 1 mm 3 3 1 
sajtTv^s**. ii«i3 2{cRiLTJ4. mmimm 
izmtfztimi!n<miR-thzbti^x'^ . tfz. 
mmizmuzmmm^-T < yyLtzi><nm\y 
hzthx^h. tfz. ±mm33{zmLxh, mm^ 
mmzm^m^^fziMt^mizm tfz^mm 
mmm-t^m. mm^m^^^zumhzt^X'^ 
I.. 0^0. :mmmizi)>i)^h^vm'f-3 nzm^x 
mi-'m2^immbmm. mmmzmtx(i2 

^j:^^0x-'>3ym%i^tLhZbi}'±^^^mMz^j:^X 

[006 51 Lt:i3f^X. 2p^Jg<Bt{c*>*>S^^^ 

3 1X'ii, mo icS^-t J: d (c, ^ISK 3 3 (O^ffitcta 
«s3 6S:Bl^<b-ri.C:ttt'#, S«3 2<0^Bq (i^JS 
8833. 3 30ia(cSiaiUTV%|,1B) l=Slf*c3 7^®S 
itthZbiyX'th. ^fc- H4't'{4^«IS3 3. 
3 2cOSJ:*-{c5t#:3 6. 3 7 Sr|^l^•^btTV^I)*<, Hti 

m^X'hh. ttz, *ll«fiJg®fcJ:-5Tt, ^S!S3 
3{ciIMt-f l.m«53 6 ta«3 2{clI^<b^l.ta«J3 
7«0®SSrlg;cS^ttci'3. M=6:l.iS^«f% (UiJS) 
frffltST^ S J: 9 I. . 
[0 066] ^fc, C:^l<ofii(*3 6, 3 7<0a«3 2^ 
V^fi^mil 3 3/^cOEI^ffi{COV^T-«?i|$r t , 
mi.\imL3 2ti^f}vXX-h ^^WM3 3*^^«0«^K: 
\i. ^iMSSk3 3\izni>X\i, ^i^-iX^bfiiV^^y^i 
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iVi^i^A 5 HSr/rLrtS^^-^l.. «C3 2lc« 

sc:i:t>-c&s. tft.m^^^, 3 7 ^rs^-fb-rsff 

tC^S)K3 3^«:^3 2cO*ffl{l«^^<Stt^l:K^ 

[ 0 0 6 7 1 -e tT . :*^}^®f {i±fB<^ i 0 fclfil* 
3 6 *iiI^'(k§n/c*«fS? 3 1 1 Pitt 

•f, 06lCS^-r^«TmiO<^*;l^:J^l H::}J-«f#^3 
1 ^-b h LT**f*l'3 1 0««3 2ai^^Slfi3 3 

««3 22it^^m)i3 ^(nm^zwm.'^iy.tzm.^ 6 . 
3 7 \,zwmm.^(rmim& i e a^^mwi^^-^^s . 

■5- LT , tjt*3 6 , 3 7fctS-&Ufc«^^ 1 6cO!t4j® 
*tc(5 tT^Sl 3 3«ffli6^0lSEia<7)®*f**''X^^t: 
^Jgffi3 3Wciittl.*ffir7X^y&<7)fti!l* 

[00 68] m.\ 2*>f>^mM3 3^ffl(Cf6l(t 

:^MIS3 3]&«««3 2±lC*ilWltffig^it^- 
J:{cJ;-5Tm?ix^.:lHl!fftSi^3 5{ci3V^Tl5]ifr3t^4 
C^ii:!.. ^<Oo*>0<J:^0l51Jf3t(RW*) 5:CCD;<? 
^913{CJ:o-C«!a}-f-|. (Xr'xrC3) , -eLT. 

CCD^;<7l 3*^^(^:^aiffl«ta-:J#. 1^1 ~B2 

msmmw^i^'&\zi.^ymm^m.%m&m. 

t> . ig-^^T' y TC 1 ~C 4 {i±a<0 J: d tJRfc^-f-l. 
flUtiaii^lwlgfft I. i: t^tgt-^ I. . 
(00 6 91 (D)m4llifem« 
WiZ. 01 1. 012S:fflt^T*^^<om4^]^lEtC 
OWTEB^I.. lai UcS^-tJ:ofc*llfSJ^®l=:*^*^ 

{±. %^mmm.mm:m<A 2±{c^miS4 3*<«i 

^TV%S. ^tC*|lii0gSST'{i««4 2t±lifi3ttML 

[00 70] z.<r>wmzi.mi. m^\z^m:^ir^o 

\.z%^m-A 1 \~j^L^<r>m.A 2iy*>^>ia)S3t*w 

$iil.i:iie3t«i«g4 2^3iiiLt^ffl (»«4 2& 



Srlfet-^L*^!.. ::coxy<:t-/-b:^h**»'ifeSM4 3tC 
^ffl-rsc: fct^J: 0^11^4 3c7)*ffi(c«fflr9Xt y 

[ 0 0 7 11 ifiri}. ««i4 2<0«I«41^K«L-Ca 

<m.m^^\z^'!(x%hmwm.t.\j'^i^. 'i^^£< 
i:mmti tzMzms.^i¥<^^mizn(,i}^mnmi: 3 

-r-f y/Lttiv^, 

[00721 ^ll!i4 30«®{4^iB7-7Xtya5rlS 
{4\ ^, ®. r/l^5-'>ix^2:fflv^SCi:*iT'#l.. t 

t:. mi4 2±^zmm4 3mmizmm'rhzbi: 

^yvm^±.t'tL>f)hzt(r>x'^hi> (DX'htium 3 

[00731 mmmi:^-tt^tfim^4 1 ^3 
mmmtmm(r>-mx'mm-thzt^x^i. Ltzifi 

±mwimmk(r>m.^^^ lx wmzmHi^B^'ft 
'Simi^ti<. tti. ma^tix^^mmz^six 
oi>z^m^<r)m^im^izmmt^-£^hKi:^\ 
*). :^mmmi>zi}^i)'h^^'F4iizxtni. msi4 
2±iz^m43t:mMnzm.i-&ztizx-,xm 

mmtmif>x^^^j:hm. m3mmmtmm(7)m^ 

[0074] mz. *ieiij^ffltfc*>*»i>^^«^ 4 1 o 
m-m^z-^^^xmrnh. mn'^4 1 ^mm^(r) 
m^zm^^i>mz\i.^ t-r, ^<7)mmizm/it:m^it-t 
t. :miiiimmizi5\^xi,m3mtmmtmmz. mi 

2l,Z9r:tX a ±mm4 3<0^tBtCtn;*4 6 2rMk 
-rS^fctT^, »S4 2i0^ffi (^)SK4 3. 4 3C0 
ra^^SttlL•C^^l.cB) lctn:«t4 7SriaS^l:'ri>^i:t"C 

# s , Lt . ^m4 3 izm&{t-thijH¥4 e tmi 

4 2l,zm^ittmii:47cr,W^^^x.hZti,ZX'0, 

m^j:^mmi (tm) t:mts.-thxdiz-thzti>x 

^h. ^j:i3. Zixt,mi¥46. 4 7<0^aM4 3^VM4 

m.4 2^<mmim3mmmbmm^-nmxnoz 
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1 0 0 7 5 1 -e LT . *mmmx'ii±.m<7)X o tiaft 
4 6.4 7*«@^fl:$iifc#irf3R^4 1 i:m2mm& 

I.. 

[0076} t-f. 07tC*-r^«fSS 2 0<0*;l^^^ 1 
1 iZ'»Vm'F4 1 ^-fe .y h LT^)-«f^^4 1 ffym.4 2 

1 ) . ZtliZ): *)m.4 2RX/^m4 3<r>mizW\^ 

^tifcmm 6.47 izmmm'^comms 1 6 m 

mmiZ^-^th. -eUT. 1ji*4 6; 4 7Ktg^U^:tft 

1 6oi*»®«{ciEfr^Jsi^4 3mm<r>m 
cr>minm^^i. ±mm4 smmiztufhmmr^x 

[00771 mil2ifitymR4 2mm(^i^ 

i^4 lio^) iz^xmyt^mii-h (xt xtd 

2) . M3t5ay'cilS3t<±S«[4 2S:jijiL-C:»-«f^i^ 

4 1 i:ii5?f}§?Rt<o«*ffiKaL, ^mm^4 iffimm 

mmm^zm-^^. mi'-msmmmtmrncoiTmizx 

4) , :^m!S:Ch. #:^-r-yrDi-D4li 
[00783^«0J:9 C*|ISSJ^®-Ciiilie3t<±^i-«f« 

'f4nzj[iLmi4 2m^f>msi^tih, z(otzib. m 

nmz^n.'mm^tmnmmx'h^m^Tt. 
0. :^mmmizpi}-hmm=F4 1 2rfflv^fv:^«f:^ffi 

tJ:fltf, IS2||ifeJg»t|SiaifcJJi«t^^^?R<0tt« 
<DmSi^iU:il:^j:<mzJEWj:^mi!Mmiz^j:i>t 

[0079] ( E ) 

j-iii. ^wMcrmmmmiz-^K^xmrnuzi)^. 

iil^(r)mm<mmizWi^^ti^ h<^X'ii^j:<^%W) 

m^t:mmuj:^^mx'm^^txmmizti}^T 
^i. mm, m2mmm<r>^ws'f'2 i&x/m4m 
tmt&eo^vm'f 4 nzmix a. mi sizjr^txo^ 

m4 0ii±M<^m2mmmizi)>i}^hi^mms2 otm 

1 1 , TtiS i 2 . c c D;^^^ 7 1 SRl/^Vi 

m 4i)^t>±izmfS.^tix^^i>, m&mi 1-14 



(r>wmii^vim.2 0 1 mrnvhhip, ^tmmv 

Ji. ^>«f^^ 2 1(41) izmS.2 2 (42) fflJ*»^>B 
^?r!Slt-ri.J:dki85»l 1 atc«LT^>«f«^-2 1 

(4 1 ) fcPHBtTtjSl 25:ieS-rSti:ttc, ^«fS 

i^2 1 (4 1) i^(,(om§^i^tiitaoizj^vm^ 

2 1 (4 1) {C«U-C8[SS1 1 ai:m.X'CCD/rj(7 
13S:gi;SLTV^S. I,. 
[00803 152. m4llMJ^®0^^^21. 4 1 
<Oj:dfc. S«i2 2. 4 2ISlg3tk:^tL-CSjatt$r^L 
■r«r^«.i®^t«. ^ff>im±, S«2 2. 4 208*»4>!S 
it$n!^:i)e3t<od^-g|5<7«tii^)-^^2 1 . 4ii 
m§LXltd. L*>t'&r*«<?>. ^B7*7Xt:/ftiil*« 
^tt:b^izm^^^(0i&im±th<7)X\ ^^<DA^ 

^j:h-rm&ytm&izhfm)^ti,t^t^tihi i 

f^t^-^X, Zcr)m^iCCD:^;<yl3X'miiitX^ 

tkib-thzttfix'^. ^co^m^^mnfS.im^ 
liznsb^-^hzbx', mmm'i»<m^miff>fmiM. 

liitlZtf)<X'th. 
[ 0 0 8 1 J 

izxtm, ^m±mmmmmmm-ttztizx^ 
xmtfim'm^^tihiox', m^m'c^mmmmm 

mi>, mitizitmmmu ^<o±izmvi 

m^MmizRmtxmifim'imm-^m-^ui: m 
ifimmmmm^iz^j:htbhiz, minrn'm 
m-^jmmt ixmvim-(7)mmmizmLtim 
^:^K<mm■t^zti)^mz^J:hk\<^^m^th^^ t 
tc. mmmm^mm^^ti^j:^^<r>x\ 
mmizmuzmiiuKmtRthztii'X't^, ^mmz 
mLxmW)mmizm^^m\,^fz)bit^mmizmi 
fz^m(n^mmmm'rm, mmitm^^zm 
thzt *>'T'^ iff)x\ mmmirmu-th tcifi<r>m^ 
wsi^^m mw^m(o)!rij»)i>\>^timijizmit-th 

'>^< t i,mmmm^mixm7^^:^t&ij<r>iz 
IX, ^<7)m.mi3'hmm^^miLxm\mmt'fr 
o^izii., mmryx=ty^m<^m^izmm<^t^-^ 

m^miz^j:hb^^omAmi, 
[0 082] ^^c. mm.iz±mmmiAmzm.Lx 
mmmi:mmm^iz\i. mmmmizammm. 
mm^zm ifz^n^:fj^<Mm-^ zttf^vt ^ 1 1 1 
iz, ±smzmLx{>m^i3i«mzm:&^ix^j:\>^tctf)^t 
^mizmtti^mcoi^mmmm-rh^. *Htt« 
i^mzm-ri>zti}<x-^i<^x\ m^vimmis.t 
s t:ib(^m^^^^mmbmL(r>>^h s v mmmz 
m^itti>zt*^miz^j:^b\'^omAh$>i>. $^>t: 

Z<DiS^. :S'^^j:<btmii:miSyttzjiiLXmmi:^ 
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ijm^^-tmx'h 0 , ( a ) ~ ( c ) (omizm&^m^ 

^yRtmmx'hh. 

i^tmmmmmx'})^. 

mffjmwmxhh, 

i^-tmiifimmmxf)^. 

m9 ] :^mncr)m3mmmi<z:f}>i}-h^^^cr,m. 

ifm^Trctmx'h*) . (a), (b) (DMizsm^mi 

cm 0] m8<^^^=f-izimim^^tt:mi^^ 

cm 1 ] :^m<om4mmm^z^^ti>h^vm'iF<r)m 



^t:^i^^mmmx'hh. 
cm 2] m icrt^^^^ztamm^^itimi: 
7riirm:m^mmx'hh. 

mi 3] *%m<r>f^2. m4mimmizi}^i}'t^vm 
[014] m:(^vxm'f<r>m^i7i<tm:mimmx' 

1. 21 ^m'F (spRm^mm^f) 

2. 22 

3. 23 
A, 24 

5. 25 

6. 26 

7. 27 
10. 20 
1 1 
12 
1 3 
14 
16 
31, 

32, 42 

33, 43 

35, 45 

36, 46 

37, 47 



4 0 ^^m. 



4 1 (SPRffl4i-W«-?) 

m. 



[01] 



[02] 



[03] 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FA^D TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^TlINES or marks on ORIGINAL DOCUMENT 

/ 

□ REFERENCE(S) or EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



